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c«B£] mmm 

m&mi] mv&foGF ( P ) (pitmm) ±©n7c3t3i-^s^:Ax = 

tafHH^f^gltt. «»*T#I A HC£&LfcV^ «»ff^IA© 

tfraa^aesiiftgicfc^T, t&ffiH^^3ESi#ai±, ag«i^n7«i3i-#c#g 
^ <b , n ^miL-rk^m^: h nm<D mm * s ^t!i«© n t^js- 
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BtftHH#>fb^#ig«, mm&mm&miz&^x. tftu&ttttm&z* mm 
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fc<Dmm<n&m*m<M<Dmmzmczz£K£vmt>ti2>mt., miming- 
&mRzt&m£* j tn s etimv. m^tir^im&,±<Dmf)^m^ti^>m^2 

[fff#£5] ^RfT^JCO^^&nii (i = l, 2 n) £L 

, ttftft&mi (DGF (p) _t©*Nt3£7Gfc I j ( i = 1 , 2 , . . . , n ) £ 
U 

ti = TT m k (mi £P£<) mod p 

k= 1 

( i = 1 N 2 % ... % n ) 
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[»2] 



t = TT m k mod p 

k= 1 



u = 1 / t mod p 

MMt&Ltg I i = uxt j mod p (i = l, 2, ...,n) 

z-stizt. &&&& 3—4 ©v>-rn*^cga«©3t3i*g^:#»s 
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s = X rri2 mod p > 

s £ = s ^ X nig mod p „ 

s n-3 = s n-4 X m n-2 m 0 d p 
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mz. jE<Dmm<DM& u> 2 n} #e>»#s*ifcira©tejK:o 

t = t j Xnij 

[»#^7] *PS#GF (p) (vtemm) ffl^GF (q) (q = p" 

7cxi:j£^GF (p) ±<D^m^(D%mti^m^x. n^mii-^m^A 
#^a y = b <DMz&tbz>jjnxmm.^&£, 

C»*^8] *|5g#GF (p) (pl±3R«) ©Jfc*'#GF (q) (q = p" 

fsfcffvv ££*£<z>tt#jcB8LTfiJ;*#GF (q) JkBtcxOSStb I 

SxtTOGF (p) ±©#£^©tfMRi:&«V*T, n^5£j£-#C#®5£ A 
y = B ©#|R^J A Atf^SJt^ 9 V Jl B Sr^^i" -5 # g5££f*^® £ , 

1 ~ 6 <Z>v^■r4^*^^CSB«OMSi*S^#»SI*Tfeo T, n^5*£-7£ 
^@^A y = B ©»S:#ftS*S^:SIKt^® il. 
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[»#£9] mmfoGF (p) (pfc*3R«) ©WOP (q) (q = p n 
, nliIE©«£») tf>±<Z>*fRffi#§i£E, ft R (ME (£>/<- Xtf-f > h £G£ U 

m^mio] mmfoGF ( P ) (pttig«) _t©n7S3gst-^s^:Ax 

Ufc«S^rjA&tfj£»/<* h;i/b &=fcffc£&LT#;g5S;Ax= b 4: WHOM 
l^ltsn 7C3*:ft-&#g5£c x = d ©««ff #J C ( C it n ft n #JCDJ&#^ "b 

mz^ftitmmz. a & 1 (c^mb&w a© 
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wm&mmmmiz&^x, mm^mmm^^y^^ mmm^n^mn-rk 
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m i &mmnm2&mm£ 
M±<Dmz^tsmx$>v. t^^sufrs^tcas^T, ^fiMR&tfjea^n^ti 
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fr&f&IB«2«»l¥lC#*ftSffi&5[< 

[M14] «»f?*JC (i = l, 2 n) h 

U M^l^nii ©GF (p) ±0*f^5a57£S: I i ( i = K 2 n) 

h U 
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C«3] 



ti = TT rrik (mi £P&<) mod p 

k= 1 



( i = 1 n 2 N . . . x n ) 



v. [»4] 



t = TT nru mod p 

k = 1 



u = 1 / t mod p 

MM y M7bI i = uXtj mod p (i = l, 2, ...,n) 

s j X nig mod p > 
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2 = s.| X rrig mod 



s n _ 3 = s n _ 4 X m n _ 2 mod p 
1 n = s n-3 X m n-l mo d *> 
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Sg = X Sg mod p 
tg=SjXsginodp 
s ^ = mg X Sg mod p 
t 2 = m i Xs 4 mod p 
t i = mg X s ^ m o d p 

#CfC, jE<D«E«©^ {1, 2 n} ^e>38^snfei«©ffij JCo 

t = t j X mj 

[»#a-16] ^PS^GF (p) (pttiRR) ±©n7c5t3i-^e^:Ax 
* T* M v ^ & ti -5 36St*jg^#» ^ n ^ 9 A £ gBft L T V a £ n > fcT n - * Ss^m U 

b fcfl$«tff?!J A&tf jgR^ ^ h ;b b & = *nt3tt& b T *sg^: a x = bi: i*HB<z>B9 
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^atife««fT^JC<Z>#*f^^©^K#GF (p) i^a^T?****^ 
i«rfB#3EJJIiffiglc;J3V>T, tefffiH^Ht^iJU^v^tt, 3Ei*fif©n7n3Sl£-#C 

m i «»3¥fc£ 2 £&$tg¥£ 
JK±©te&^t?ire&»J, ffrlB^afc^gsStcfc^T, #«»&tfj£8©**i**;ri 
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[M2 0] ^Rff^JCO^^&mi (i = l, 2 n) £ 

U *f£ff£#mi ©GF (p) ±tf>*f£|}£^£ I, (i = 1, 2 n) 

[«5j ■ 

ti = TT m k Cm i *Bfc< ) mod p 



k= 1 



( i = 1 x 2n - . - n n) 



[«6] 

n 

t = TT nrik mod p 

k= 1 

u = 1 / t mod p 

##«^7n I i = uXt j mod p (i = l, 2, ...,n) 
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s j =nij mod p ^ 

s 2 = s j X nig mod p > 

s n-3 = s n-4 X m n-2 mo d p 
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t = t j X nij 
[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 

XfWHmt&±femZtl&*><Dtl t 2b&. Itffitftf»R[Bfc:oV*Ttt, rA Course in 
Number theory and Cryptographyj (Neal Koblitz^, Springer-Ver lag, 1987) 

E£;pfl$I#GF (q) (q = p n , p tilRR, n W:lEa>iB«) ±Jtifc3 4xfe«f 
T, 

Y = x * G 
[0 0 0 4] 

zomfflmiz&^r. mm** it. mpu$im±<z>mw.$:MML. x*g 
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tt, mft&SM±T*G$:xmiN%-t2>Z. £ SraV*. GF (q) «GF (p) 

m*mz-D^xit. r^Ht-^-j (tsg^fi^ Oj^W^, >> 

U -X/ffiNWft3*0>«#, MHBI#> 1997, 26-28^-^) »C»U<3$'<e>tlT 
[0 0 0 5] 

3.— If AAWtSifi (J£*T> 3.-" !fA3 1 Ofcjft-TS. ) > Ira-fe^^JC 

m-tzmm mr, a.— tfB 3 3 o tm-tz. ) ^eti^*-/ hv-zvm 

q=p", nttiEtOfiR, tKftGF (q) ifflHRIi^E^t 

r * G= 0 
3d „ 

[0 0 0 6] 

( 1 ) y Z 3 2 0 IC J: £&|««<D£jifc 

«S-fe>* 3 2 Oti, A3 1 Ofr^rL-if A 3 1 0 tfSHfclcm^SSfc 

«fc »J, a-f A 3 1 0©^TOY A Sr^-rs (X-fy :7S 2) . 
Y A =x A *G 

mm*.y* 3 2 '0 tt, .^RgftGF (q) „ IfftlM E ^tf^- X tf-f 
> hG&*/^^^^9^-^hbT^tl»b, -if B 3 3 0lCn-ifA3 10® 
^WItY A S Uf*;^S3~S4) . 

[0 0 0 7] 
(2) n— !fA3 1 OtCfcS*i&£ffc 
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=l-^A3 1 (Hi, SLIRkSr^-tS Uf^S 5) . #IC, a.--? A3 1 
0 it, 

R x = ( r x , r y ) = k * G 
^tfll 6) , ■ 

sXk = m+ r x Xx A mod r 

s Z$m-?2> Uf^S7) „ 3^T% mli, n-if A 3 1 Otfrz.--? 
B 3 3 OAMtS^ vfe-S?"?**. 
[0 0 0 8] 

£<btC, 3.— 9* A 3 1 Ott, #e>4x£: (R x , s) &m£HVX*y1z-Vm. 
t.Z.%K. a-if B 3 3 O'sjBHg'tS Uf^S8) . 
(3) rL-if B 3 3 0 iZ £&m£likf£ 

OL-if B 3 3 0tt, 

s *Rj =m*G+r x * Y A 
•tff&ift Zfrif SfrW&'t&Zt.Ki: »J, :i- If A 3 1 O©*^* 

s*R 1 = [ ( (m+r x Xx A ) /k) X k] *G 
= (m+ r x X x A ) * G 
= m*G+ (r x Xx A ) *G 
= m*G+r x *Y A 

[0 0 0 9] 

TEfficient elliptic curve exponentiation j (Miyaji, Ono, and Cohen|f % 
Advances in crypto logy-proceedings of ICICS'97, Lecture notes in comput 
er science, 1997, Springer-ver lag, 282-290.) lZf& l/<Hft$Jc$4xTV , >£ < , 
[0 0 10] 



ffilE# 2000-3049549 




#2000—140886 




y 2 =x 3 + axx+b 

(xj , y i ) "* (xj, y j , 1) 
[0011] 



(X, Y, Z) -» (X/Z, Y/Z) 
£&£ = 

_tfE tf) x ;i/ # v co^^y^S 6 fc^T&i, 2 & 3 ^M^Uc 

3B»U 3^fflffi«»CJ:»J«Rffi»_t©iDifS:ffV\ M^3|ffilg&7 
7-f >MJtC3g«"tS. L£#oT, 3 ^ 7 7 Ol^A©IifC ^ 

JSTRCfc^T, «fflffi^GF (q) (q = p n , p n ttiE©»» 
[0 0 12] 

irt, jK^ftGF (q) f ( g ) = g " - fi £ 

U £ffc#£3£(0«&a fcU 4«#SS0AAt)Si«GF (q) ©tcS: 

x = x Q + x 1 X a + • • •+x n _ 1 X a 1,-1 t.'t^> B 
( 1 ) 7.7- V -71 

GF (q) <D^x£»tCLT, yj (0^i^n-l) {CMf £ JgAT©^* 
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[0013] 



x 0 


y 0 


+ ^ x n-l 


y i 


+ ^ x n-2 


y 2 


+ • • 




y n-l 


= 1 


x l 


y 0 


+ x Q 


y i 


+ * x n-l 


y 2 


+ • • 


' ' + £ x 2 


y n-l 


= 0 


x 2 


y 0 


+ x l 


y i 


+ x Q 
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+ • ■ 


' * +^ x 3 


y n-l 


= 0 


n-2 


y 0 


n-3 


y i 


+ x n-4 


y 2 


+ • ■ 


■ * +£ x n- 


•1 y n-l 


= 0 


n-1 


y 0 


n-2 


y i 


+ x n-3 


y 2 


+ • • 


• • + x Q 


y n-l 


= 0 



(2) x-rvzf2 

^m^tlf^miL^m^(Dmy k (k = 0, 1, • • n-1) 

(3) X&y^a 

$ttbfeMy k (k = 0, 1, • • n-1) £ 
5£tcI =y 0 + y x a + • • • +y n _ 1 a"" 1 JdE&'tS. 
[0014] 

r©<ke>lCLT, m*tisGF (q) JiOjfiCO^^tt&tlSo 
xI = lmodf(g) 



X I = 


x 0 


(y 0 


+ y i 


a + • • 


* n-1 


a 


n-1 


) 


+ X 


1 a 


(y 0 


+ y i 


a + • • 


■ • + y n -i 


a 


n-1 


) 


+ x 2 


a 2 


(y 0 


+ y i 


a + • * 


1 " +y n-l 


a 


n-1 


) 



i n— 1 / , , . n— 1 \ 

+ x n _ 1 a (y Q + y 1 a + • • • ty^ a ) 

a n = 0 mod f (g) 

xI=x Q (y Q +y 1 a + • • *+y n _ 1 a n-1 ) 
+ x 1 (y Q a + y 1 a +-**+y n _ 1 i3) 
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+ x 2 (y Q a 2 + y x a 3 + • • '+y n _ 1 <* £ ) 

• • ■ 

+ x n-l (y 0 an-1 + y l 0 + ' ' ' +y n-l aI, ~ 2 

xI=x Q y q + /3Xx n _ 1 Xyj + • • •+/3x 1 y n _ 1 
+ a (Xj y Q + x Q Xy 1 + ■ • • + /3 x 2 y n-1 ) 
+ a (x 2 y Q + x 1 y 1 + • • - +/Sx 3 y n _j ) 

• • • 

+ « n_1 (* n -l y 0 +x n-2 y l + ' * * +x 0 y n-l > 
[0 0 15] 

Lfc«!oT, i^ftGF (q) SflgflsGF (p) _t<Z) 

(«*«3 :ii^gf (p) ±<Dm L ttm&<Dmm 

1985, 76—82^-^) fCf£ L < £*lT V>£ 0 
[0 0 16] 

x k (k = 0, 1, 2, • • n-1) JCjtff'TSjiSC^fe^S:, 

a ll x 0 +a 12 x l + ' ' ' +a ln x n-l =b l 
a 21 x 0 +a 22 x l + * ' * +a 2n x n-l =b 2 

a nl x 0 +a n2 x l + * • • + a nn x n-l =b n 
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[0 0 17] 

[»7] 



M = 



v = 



a 1 1 
a 2 1 



a n i 

bi 
b 2 



bn 



a 1 2 
a 2 2 



a n 2 



a 1 n 

a 2 n 



a n n 



[0 0 18] 
[0 0 19] 

[»8] 



x = 



X o 
X i 



X n-1 



[0 0 2 0] 
MX= v 



2 1 
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a 

[0 0 2 1] 

&K±ffi©t£3fe©H£ft(B#}Eicov\T, Ell 0 ica*-r 7 n h&JB^ 

jKl Sri^^S Uf^^S 2 1). 7£lc, a ^0)^1 j felTm 
L Uf^^S 2 2), a jjlC 1 (X5^y:/S 23), j + l^k^n 

IZMLX. a jk = a jk X I j , b j = b j X I j hi" -5 (*5^y 2 4) . #C 

fc#?># i =i3*?y% j + i fci-* (*5^y :7 s 2 5) . 

[0 0 2 2] 

ajjlCO SrS2^L (^-r^^S 2 6) , j + 1 ^ k ^ n ICMLT, a ik = a ik 
-ajjXa jk £L (Xf-^S2 7) , bj =bj -ajjXbj ft* (*5=-y 
-7S2 8) „ 7£&C, i=nt^S^^?:|JElTL > i=nT*&tt*U£ Uf>y^ 
S29) , i fC 1 ZtUWLX (*5^y ^"S 31), fWfflrfc*-ry 2 

6Alf D i=ntfetl« (Xr'y^S2 9) , j =nt'feS»&|JiiU 
j = n-efctffttf (X5^y 3 0) , j {C 1 5: #D jf I, T (*5^y 

3 2), tim&^T-VfS 2 2Alf„ j = nt'^ij! (X^*y :7S 3 0 ) , m 

[0 0 2 3] 

iCDJr^JCL/T^^tlfe^&M' , ^h;i/£v' H?£ 0 iit, *T#JM 

' 1 -cay, *t#jm* ©^^iyTo^^-r^TOTffes. 

jft^^S^M' X= v' £, miL^n^MX=v tit, R-fitOH^Sr^-rS. 
[0 0 2 4] 
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[»9]. 
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C 2 1 



C 1 2 
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C 2 n 



M' = 



C n 1 



C n 2 



C n n 



r di 
d 2 



1 d 



[0 0 2 5] 

j£M' X=v* (Dfl?&:£#>£o 

c = n-10i:^, y c = d c+1 
c#n-l©ilt, 
[0 0 2 6] 



[^1 0] 



n-1 




( C c + 1 i + 1 X 



[0 0 2 7] 
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[0 0 2 8] 
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— 9 


Ct f 


( a } (7) -rr y = R rv ^ 4- 


2 9 a 3 +6 


^ 4- 1 


Q (y 


+ 17 
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x X a 




rr 5 

5 a° 
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4- 1 Q 
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4- 1 7 rv 






2 9 a 4 
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+ 17 
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+ 5X2 


x X a 2 




2 9 a 5 
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+ 1 
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+ 17 
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+ 1 0 a 






6 a 4 


+ 1 
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+ 10 
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+ 29X2 


x X a 3 




6 a 


+ 1 


9 


a 4 
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+ 10 
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+ 2 7 a 






1 9 a 4 
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a 3 


+ 1 
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a 2 


+ 27 
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+ 6X2 


x X a 4 




19 a 5 


+ 1 
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a 4 


+ 1 
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a 3 


+ 2 7 


a 2 


+ 1 2 a 






1 7 a 4 


+ 1 
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a 3 


+ 2 
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a 2 


+ 12 
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+ 19X2 


T*$>2><DX* 








01 


1 ( 
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) fc 




3 0 1 



[0 0 2 9] 

17x 0 +10x 1 +27x 2 +12x 3 +7x 4 =l 



[0 0 3 0] 












1/17 mod 
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1 


= 1 


1 




iSrcttT, #C<Z> 
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10X11 


m o 
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2 7X11 
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12X11 


m o 
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1 = 




8 


7X11 
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1 = 
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1X11 mod 31 = 11 
6£oT> 3t3i*S^tt, 011 (b) tCa*t<fc^iCfc*. ZZX% ffi«fT#J 3 
1 "l©l #11 l£&£o £<Z>EI©«artT#I3 1 1 Rtffem*? hJV 

3 1 2 #T?H**lfc»^t±, 011 (a) tC3*-*ffi»f?#[ 3 0 1 

[0 0 3 1 ] 

lit', ±M?tif 1/1 7 mod 31 = 1 1 ©SMWtCOVxTJS* 
aX17+bX31 = 1 

-So 

[0 0 3 2] 

Jj£5SGC D$*{Co V>Tte> l"A Course in Computational Algebraic Number T 
heoryj (H. Cohen^f, Graduate texts in mathematics 138, 1996, Springer-V 
erlag,16~19^-^)fCl£BJ!3;riTV^ 0 

#uc, «»ff#i3 1 1 co inzficDf&frtf^frjeno j:e>jc, 

17-17X19=4 mod 31 

10-18X19=9 mod31 

27- 8X19=30 mod 31 

12-15X19=6 mod 31 

0-11X19=8 mod31 

*mn-$-z>o bpbhclt, ekm^mz 1 i©i#j3ff~5fr©^*^*i^tio 

H&Z&OiZ, |fc»tf?#F3 1 1 3 2 1 tc£&U ^b^3 12^K 

* h.fl/3 2 2JC3E&U Ell 1 (c) lcm-t3*5i*jg^^e>tlSa 
[0 0 3 3] 

fttC ff#J3 2 l©2#j2ff<Bfft##l £&5<fce>lC ««ff#J3 2 1 
?T?'J3 3 1 tCXJfcU ^^h;i/322^/<^h;i/33 2«glU 011 ( d ) 



2 5 
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n 3 n~ 5 ftaftfttf o i: * s «»: e> ic «afifw 3 3 1 zmmim 3 4 1 ic^gi 

U ^?h;P332&K?h;i/34 2tC3EfftU EI 1 1 (e) Kvkt&tt&& 
[0 0 3 4] 

^TIlI^tCLT, 011 (f ) ICa* 3 5 l©J:^JC3^I3ff©^ 

ttlfcfc»J, 011 (g) JC^f«»ff^J3 6 1 <Z> .fc^lC 3^4 fr~ 5 

teoii&s,, $^tc, Eli (h) izm? faWiftnz 7 1 ©<fc3ic4#f4ff©j& 

4Hi 1 & »J , HH (i) JC^-r«»fT^J 3 8 1 CD J: -5 (C 4 #J 5 ftCDf&ftit 0 

mi i (j) izTF-rmmftyi 3 9 i©j:-5ic5#j5*T0>fifc#tt 

[0 0 3 5] , . 

y 4 =2 9 

y g =15-21X29 

=26 mod 31 
y 2 =1 1-4X26 - 28X29 

=2 5 mod 31 
y j_ = 2-10X25-23X26-17X29 

=25 mod 31 
y Q =ll - 1-7X 2-5-1 8X25-8X26-1 5X29 

=12 mod 31 
3c M- tfJ ~f" £ o 

»<Bff#fi&**ne*U Mul, Invt-r-5. 
[0 0 3 6] 
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( a) X^^y^S 2 2 ICJ3V>T, 1 HOjSTctRff^jn?**©"??, 1 Inv 

(b) Xf'y^S 2 4 IC&V^, (n- (j + 1) +1) + l= n-j+10© 
SIM^T'fe5©T', (n-j + 1) XMul 

(c) itflfcffc'rsttH j + l~ntC£^T, JKT©i:fe*;. 
[0 0 3 7] 

(c-1) TsT-v^f S 2 7 {CfcVNT, (n- (j + 1) +1) HlOii^ 

ItfeSCT*, (n-j) XMul 

(c-2) *^y:/S 2 8 {CfcV^T, 1 ©©SmCj&^ST?* S 1 Mul 
(c-1) H (c-2) £:£ (n- (j + 1) +1) = (n-j) mft?<DV 

> (c) £foViZ. (n- j) (n- j + 1) XMul£&£ 0 
[0 0 3 8] 

(a), (b) , (c) (D^tfit. (n-j + 1) (n-j + l)XMu 

1+1 Inv 

l-n©|gfflt'IfttS©T% ^f'y^l^Offllit 
[0 0 3 9] 
[111] 

E( (n-j + 1) (n- j + 1 ) xMul + lnv) 

j = i 

= E (n-j + 1 ) (n-j + 1 ) XMul 

j = i 

+ E 1 Inv 

j = 1 

= E j 2 XMul + n xlnv 

j = i 

= 1/6x n (n+1) (2n+1)+ nXlnv 
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[0 0 4 0] 

ciZMVX, (n- (c + 1) +1) = (n-c) EI©SiJ)t#&gT? 
(n - c ) XMul 

[0 0 4 1] 
[»12] ' 

Z (n-c) XMul 

c = 1 

= Z (c - 1 ) XMul 

c = 1 

= (Z c - Z 1 ) XMul 

c = 1 c=1 

= (1/2Xn (n+l)-n) xMul 
= 1/2x n (n-1) XMul 

[0 0 4 2] 

(l/6Xn (n+1) (2n+'l) + l/2Xn (n-1) ) XMul+nXlnv 
= l/3XnX (n 2 +3n-l) XMul+nXlnv 

'IT', n = 5, | q | = 1 6 0 ( | q | li q <Z> If y hVJX) — Jtt 

W«stf*«t?tt, Inv =4 0Mul T'&SCI^tf&fbtlTV^tf)-?, «f3©^ 
#©ff»SJi, 2 6 5 XMulT'&£ 0 
[0 0 4 3] 
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[0 0 4 4] 

n ^9 A & L T v ^ gB&ftft. .ffi*#±©S3£7tSlliCfC £ S ft £ H'MI" 
S 3 i: ^ t § 5 ffi^ft±0^5clt^l, &tu^3I:£?£, ^^cMB^n^^A?: 

SIB £ ffi«-T -5 3 i: & 5 W £ "T -5 . 
[0 0 4 5] 

±IH©B»S:^-rsfe«)tc, #»UI!H:, *PS#G F (p) ( p J±5|S») _fc© 
ft&U xltnmOf&ftfrb&zmW'V? hJV. Mi n 

h;i/) ©S?^^to§IM^«iT'feoT, A h;i/b 

&IB« U T v^ S A 9 ;* * IB«#a i: . liufBA ^ * Z £ G&$tfT#J A £ 

Mibt^l^A x = bt rafficH^Sr^-r s n7c3i5i-#c:£g5S;c x = d © 

«8*T#IC (CJinff n^J©^3^e>«:S«»ff^J) AtfJlR^^ h;bd ( dtt 
[0 0 4 6] 
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S^Itt, *I^Cx = dTf*»J, trffH#^mii^iC^VAT. lufB^ta^nTt:^ 

±<Dmz<s;timx*&v. mmMmxmmz&^T. ##»&t53£»©*n^tuc 

3S n§ fit £ 5I< J: 3 tcfc/fc L T =fo J: v\, 
[0 0 4 7] 
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[0 0 4 8] 

(Dwmmmmt.^^ mmmmmw^mmiz^^x, mu^mtm^m^ 
fi&^^&tf i ma±^>Mm^n^:(D o x&^&mzm-r z>mm?k<Dmm<D&& 

> mmELftimm^mz. MmMm%muz&^x. ox^^m^m-r^m^ 
?k<Dmm(D&mzo mmMm^n^z^^x. ox&^&mitm-tz>mm 

[0 0 4 9] 
[|§B^©^©^ffi] 

i mi<DmM<z>j&M 

*mwa> i ©nsgc^^a LxomixiWin-mn ioo jcovMr^t-So 
i . i ^mm.mn i o o vm®, 

mTbmmmm i o o ^#>#>ie>;ft.fc^PSftGF ( P > (p»3R«) ©sk* 

*GF (q) (q = p n , n ttiE©^) ±©7CX©535tc I &»mt-S 0 «TJC 
fcV^T, m±foGF (q) ©£^#^5*; £ g n - .0 £ U a ilU 5tx 

&x = x Q +x : <*+••• +x n _ 1 a n_1 lit, a GF (q) 

_t<Z>7CT?**K x Q % x : , • • x n _ 1 fcJU GF (p) ±©7CT?**. 

[0 0 5 0] 

ijtiiifiiooit 01 (c^"rj;e)jc, ^9^*aa«au2 o o, 

fiRfiP 2 0 1 , #=g:i£:£fl?3IS 2 0 2, a»7c£&SP 2 0 3 a»7nffi*8IS 2 0 4*»& 
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a»7n8IJ*£S* i o o Aftifttcte, Y^^nynt^t, rom, ram, 

§P 2 0 1 , ^S^^«?gP 2 0 2 &t>*i£5r;^M5 2 0 3tt -ttl-^tKOatB &»UR 
(1) A°^*#f5'IM2 0 0 

Av* *ffi«as2 o ot±, Jltttttte, a- k^-t 

flj£tf>/\ 0 ^* # 0, }ga, x Q , x x , • • x n _ 1 Sr^^^DfefH'iSL/TVN 

( 2 ) #3g:££tft3lS 2 0 1 
#jg5££/*8P 2 0 Ui, r?^* *SB«8P2 0 Ofr^/^* # 0, «a, x Q , 
x 1 , • • • , x n -l A ^ ;* # $ga, x Q , Xj , 

* * x n-l *MV^T, y; (i=0, 1, 2, • • n-1) JCMfS^ 

x 0 y 0 + 0 x n-l y l + # x n-2 y 2 + * ' ' + ^ x l y n-l = 1 

x l y 0 + x 0 y l + ^ x n-l y 2 + ' ' ' + £ x 2 y n-l =0 
x 2 y Q + x x y x + x 0 y 2 +'"+n 3 y H =0 

x n-l y 0 + x n-2 y l + x n-3 y 2 + ' * * + x 0 y n-l =0 
[0 0 5 1] 

A Y = B 

[0 0 5 2] 
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1 3] 



X 0 # X n-1 # X n-2 
X 1 X 0 # X n-1 

X 2 X 1 X 0 



X n-1 



Xn-2 Xn-3 



19 Hl/Y = 



12 MUB = 



y o 
y i 
y 2 



y n -i 



r 1 

0 
0 



0 J 



£ x i 
/3 x 2 

|S X 3 



X o 



[0 0 5 3] 

gp2 o 2/\m*-r*. 

2 o it*, ^^^*ga«as2 o o*^e>«a sra»*fflu, as 

a Sr5S?7c3giH0 2 0 3 AffijfjfS, 
( 3 ) #g5£:£#SI$ 2 0 2 
#@5£##«J 2 0 2 ^«>^?>*lfc^lS#GF (p) (ptt3S») iCfcV* 
T, J^T{C^i"Xj (i = l, 2, • • n) fdWf S n TCilLSi— #C#;g55© 



a 



( i , j = 1 , 2 , 



n) , b h (k = 1 , 2, 



n) tfJ*Z.e>ft&£g. nTC5tSC-^S^;©GF (p) ±©fl¥ ^Sim^S , 



[0 0 5 4] 
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a ll x l + a 12 x 2 + 
a 21 x l + a 22 x 2 + 



+ a ln x n =b l 
+ a 2n x n =b 2 



a nl x l + a n2 x 2 + 



+ a __ x _ = b_ 
nn n n 



^m^mm 20211 hi ic^-t j: e> tc femmmm 101, *@^msis 

10 2, 5S»7C«»as 1 0 3 ^gsSStiM l 0 4A»?)iiSaftS. 
()t«ffi«SP 101) 

[0 0 5 5] 
[St 1 4 ] 



^ HUv = 



a 1 1 a 1 2 
a 2 1 a 2 2 



a n 1 a n 2 



b, 
t> 2 



b„ J 



a 1 n 
a 2 n 



a n n 



[0 0 5 6] 
(2rg5S:&&SlS 10 2) 

^re^iJiap 1 0 2«, ^aisnsui 0 i^m?#im£^? h;i/vi:5:^ffi 

nSIi-^MSM' x = v' ©ff^JM* (M* linfrnEf© 



3 4 



ffi$E# 2000-3049549 



#2000-140886 



h;i/) JMtS. 
[0 0 5 7] 

[0 0 5 8] 
1 5] 



fT^JM' = 



C 1 1 C 1 2 
C 2 1 C 2 2 



C n 1 C n 2 



d, 
d 2 



d„ 



C In 1 
C 2 n 



C n n 



[0 0 5 9] 

t«ia#^ji^icfev^T. mm^mmm^mit. mmm(Dn^m^i-^m 

ICfcV^, SESI«(Z)n^5tli— ^^rS^Itt, ^g^M' x=v' T?&£ 0 
[0 0 6 0] 
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[0 0 6 1] 

«_t©flis:^tf» , xf&*. mmMM^m^izss^x, 

[0 0 6 2] 
[0 0 6 3] 

mz^ftfcmmxiz. as v^r, mj}n&<Dox&^&m.zmt 

[0 0 6 4] 
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^m^mmmi o zit. ^.mLt^nw w^^w ^m^mn-mi 
o^m^u ^Lt^mM' (DMftmftcii u = k 2, • • n) & 
1 o 3^.m^i-s 0 

±miZMW? Z> £ 3 JC, ^^^P10 2li, *??iJM£± = ^?'JK&6 e i: 
(^tc^BSP 10 3) 

i£7t;M3lg|5 1 0 3 te, #3§5«gl3IS 1 0 2 M?#IM' tf)*N%f£# c j j ( i = 
1, 2, • • • , n) SrSWUl*. 
[0 0 6 5] 

r^T% saafc&fiMUC'tsfea&tc, ff^JM' <Dttftmftc n (i = l, 2, • 

- n) nij (i = l, 2, • n) ili^tS. 
^TG^USP 1 0 3 It, 

[0 0 6 6] 
116] 

ti =17 nrn (mi ^f&<) mod p 

k= 1 

(i=1 N 2 N . - . x n) 

[0 0 6 7] 

2»7c|RI|£aJ 1 0 3 tt, JKTtClB«OfelPJ^tCfleoT»ffi't-S. 

s = m ^ X mod p 

s g = s i * nig mod p 

s n-3 = s n-4 X m n-2 m ° d p 
t n = s n-3 X m n-l mo d P 
fc n-1 = s n-3 X m n mo d P 
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s 


n 




= m n-l 


X m 


n 


m o 


d 


P 




t 


n-2 


= 


s 


n- 


-4 X 


s 


n 




mod 




P 


s 


n- 


1 


= m n-2 


X 


c 


n 


m o 


d 


P 




L 


n-3 




s 


n- 


5 X 


s 


n- 


•1 


m o 


Q 


P 


s 


n- 


2 


n-3 




s 


n-1 


mod 




P 




t n- 


-4 




s 


n-6 


X 


s 


n- 


2 mo 


j 

a 


P 


s 


5 




X s 


6 




m o 


d 


P > 


t 


3 




s l 


X 


s 


5 


m o 


d 




P 








s 


4 




nig X s 


5 




m o 


d 


P > 


t 


2 




m l 


X 


s 


4 


m o 


d 




P 








t 


1 




nig X s 


4 




m o 


d 


P 































#CIC, WtxM%^10Z\^ ^ tt^k (kte, 1, 2 n<7) 

t = t k X m^ mod p 

[0 0 6 8] 
[»17] 

n 

t = TT m i modp 

i = i 

[0 0 6 9] 

#uc. mjim&B l o 3 li, 

u=l/tmodp 
7£{C, a*7ciRIISP 103H 

J^tc I j =uXt j mod p (i = l, 2 n) 

[0 0 7 0] 

39»7cSI»fiPl 0 3tt, *mUfc5£7Cl i (i = 1, 2 n) 

tS[#«P 1 0 4^ffi^Ji"^ 0 
£LhifcBJ!L£:£e>ic, SgTcStJMP 1 0 3 tt, #@5«&g|5 1 0 2#&ffi#S*l 
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fcff#IM' <D*tftl&ft c n (i = l. 2, • • n) (DGF (p) ±CD^5c I 
i = 2, • • n) fcfffJJU ffi^tSo 
(^^ifCHSB 10 4) 

*s^»»3P i o 4 ti, ism.^umn i o 2 ^ #im* v v & v • & 

Stt3t*J, 3»7C«»«1 0 3^e>3S»7Cl i (i = l, 2, •••/n)£^tfJfc 
[0 0 7 1] 

#@5£MI?3IS 10 4tt, #tf:/*j=n-l, ii-2, • • • , 2, 1, 0 CD 

(i = 1, 2, • • • , n) <fcMV*T, 

j=n— l©il^, y j = 1 j+1 X d j+1 mod P 
j *n - 1 <z>££, 
[0 0 7 2] 
118] 

n-1 

yj = | j + 1 X (dj + i — Z Cj + ii + i Xyi ; 

I = j + 1 

mod p 

[0 0 7 3] 

mz, M^IIil0 4lt l¥ffiLfe»yj (j=0, 1, 2, • • n 

-1) zftftrnmrnz 0 3A^t5„ 

[0074] 

M' x = v ' l£, 

C 11 X 0 + c 12 x l +c 13 x 2 + - * * +c ln x n-l =d l 
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c 22 x l + c 23 x 2 + * * * +c 2n x n-l — d 2 

• • * 

c nn x n-l = d n 

(D&oizmmvg. ft&M' (Dftftrnfrc^ u = i, 2, • • n ) <d&k 

-g-tl-etlli (i = l, 2, • • n) 
[0 0 7 5] 

x n _ 1 CD«?y n _ 1 li, 

y n -l = I n d n-l mo d P 

r£ic, x n _ 2 tf>fl?y n _ 2 tt» 

y n -2 =I n-l < d n-l _c n-l n ) mod P 

T'fe-So l^tUfCLT, xj (DMy j (j=n-3, n-4, • • 0) 
[0 0 7 6] 
[«19] 

Yj = I J + 1 x (dj + i — E c j + ii + iXyi ; 

i = j + 1 

mod p 

[0 0 7 7] 

(4) a»763ESias2 o 3 

3»7c3gSiap 2 o 3 #jg5S;##9S 202 (D^m^mWB i04*5)» yj ( 
j=0 v 1, 2, • • n-1) &gttflt»J, *gS4«W2 0 1^P>fiofc' 
Stflt*. 35£^3£giap 2 0 3 tt, SW3Jofej»y k (j=0, 1, 2, • • • , 
n-1) Hfca HZm^X, 38»5cl fc&CD^Cj: Uit3rf -5 = 
[0 0 7 8] 

1 = y 0 + y 1 a + " * ' + y n-i a n_1 

#CtC, ^7C^m^P2 0 3li, HffiLfc&jcI &i£^fB1i£|S2 0 4lC*£&tf 0 
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( 5 ) i^fB'M 2 0 4 

5S?7cS3«»2 0 4tt,.K#«rtctt^-K7 s -f^^^e>j&»;, mgf (q) 

1 . 2 ^^Ilifi 1 o o 

m^mnmrni o o©«f#(covnt^^^^o 

( 1 ) j£5rM3tE=£g 1 0 0 ©£#<Z>*g»fe 
[0 0 7 9] 

*S^fil5SP2 Ollt A^^^fH J I»BP2 0 0^^/\°^^^/3, ^O!, x Q , 
x l * ' ' '> x n -i £M#&^> # 0, Iga, x Q , x'j , 

' ' * > x n-l £flS vx "^ y i (i=0, 1, 2, • • • , n - 1 ) JCBTrSii 

ff#!A£^? S;i/Btl:^i^iaP2 0 2©j£«aB«fiPl 0 1 'stftfj-r* 

fusion. 

[0 0 8 0] 

xm^mm 202 ©^gssassiaj 1 0 2 ^ibm 1 0 1 ^^mmt 

' h;W Uf'vys 10 2). 

^.jmMU 1 0 3 l£, *t#|M* tf)*f#f£#c H (i = l, 2, • • •, n) © 

jffiTCl i ( i = 1, 2 n) (^f'^S 10 3). 

[0 0 8 1] 

%w&mnm 10411 , ^^h;i/v' Mm.7t 1 1 ( i = 1 , 2 , 

• • •, n) SrJgV^T, njciisi— «*C*e^M' x=v' ©^yj (j=0, 1 
,2, • • •, n-1) &J|£ffiU HEffiLfe«¥&5S»7t^Si«P2 0 3^tS ( 

* ^- 7^S104) „ 

33»tg£SI» 2 0 3tt, #e5£:£«¥fflJ 2 0 2^?>»y j ( j = 0 , 1 , 2 , • • 
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•, n-1) fc^tflfcU, 2 0 1 frbWta , ^tflfco 

r=.mtma tzm^x. mgf u> ±<Dftx<D&Ki $:iiuu urnu^ 

&^K:fH'llS2 0 4 lC##&tf Ufy^S 105) „ 
( 2 ) ^giS^glSP 1 0 2 <Z)H^t^&<2i¥#!Htf>l*# 

[0 0 8 2] 

xm&mmm 102s, ^^fausp 1 o 1 ^ ^jm f<>7 h^v k.zm&m 

L (X-T^y 111), %Vy$ j £ 1 {C|g^-r-2> (Xf^y :/S 112) „ 

#ac, ^S^SgSlfflJ 10 211 ff^fM©|g j m<Df&&<Dtp'VG F ( p ) ±T* o 
T* & V^#*ai j fffr & « n « * T*#8$?f U t± C #> h t~f&ft<DftWL Z k £ 

t5 (X-r*y:/S 113). £ (btC, k* j CD^-grtC Uf'^S 114), ft 
WMominftum j ffii&AtiSI^ Uf-^Si 15) , WWcDUkff 
j ftHZAftmZ.2> (^T-y^S 116) „ 
[0 0 8 3] 

#C(C ^S^SESiaJ 1 0 2 iS:j + lCK£b' Urv^Sl 1 

7) , ^S^SESiaUl 0 2tt, a jj (ajjti, *t3^M <B j ff j *M£0 a j jii 

a ij= 0 

j+l^k^n (k = j + l, j+2, • • n) fC*fbT, 

a ik = a jj a ik~ a ij a jk 

b i =a jj b i ~ a ij b j 
<D£5lzmfe-?Z> 118) „ 

[0 0 8 4] 

#5g5£S£ift8P 1 0 2 i=nt'fe§^»U i^nt^S^P, Ufy 
ysil9),^^>^i{Cl fcinltLLT (X^y^S 12 2), X^y 1 
1 8s\M'@}*M? a i=ntfe5^f> Uf-y^Sl 19) , j=n-lT?S>5 

fr¥!l5£U j *=n- l Uf^sno) , j-jc l SAiti* 

IT (^f ^^S 12 3), X^«y :7S 1 1 3s\fflW$:m-t. j = n - 1 T*&5 
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(^f«y^S 12 0), ftFMZfiWM' £U h/U v h;i> v* 

[0 0 8 5] 

J£A±ML -ism^WSMi o 2tc&, j ^b^ts^i: 

(2fg5£3E!fcSP 1 0 2 (Bfcffi) 

^M&Smmi 0 2JCj:*H^|-fb3Ct!IK:J:»;^StiSn7£3tSt— ^*ss:m 
[0 0 8 6] 

out' ^^^ ;l/v out ^ U ^JM in ©»i, jffOff^^ h^/S-etl-m, L 

a jjX L J - a jjX L j 

a.jXbj -ajjXbj 
©fffUCSrffV^ v QUt (Dj&iftt. LTV^S. M Qut <Dffi©/£#&tf v out OHtfiCD 

M in ' x = v in 
M out * x= v out 

^7$>^AF?i/'j-x, «B#*jar, 1985, 76~82*-*;) ^e>gie>^^**. 

[0 0 8 7] 

j izM IT, j + 1 ^ i ^Ti^-r i IC-OVMT, a^fcOt 
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( 3 ) a^MH^ 1 0 3 ©J&tfs 
[0 0 8 8] 

^T^ITBP 1 0 3 #g5£3E&» 1 0 2 fr&frflJM* ©M^l^mj ( i = 
1, 2, • • • , n) Z&VtmV (XrVfS 14 0), 
[0 0 8 9] 
[»2 0] 

ti =TT mk Cm ; £P£<) mod p 

k= 1 

( i = 1 N 2 N . . . % n) 

[0 0 9 0] 
U5^y^S 14 2), 

t = t jj X m o d p 
?:IffiL (*5^y 14 3), 

u = 1 / t mod p 
&IffiL Uf7^S 14 4), 

t^jc Ij =uXtj mod p (i = l, 2, ... ,n) 

SrUffiL Uf'y^S 14 5), »ffiLfc»7Cl j ( i = 1 , 2 , . . . , n ) 

1 0 4/\ffiij-f^> Uff^SUB), 
( 4 ) ^S^«»SP 1 0 4 ©S&tfi 
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[0 0 9 1 ] 

xmamnmi oil*. ^Mio2^e.w &tf^*h;i/v' & 

^tfJftU, &7tmW-B 1 0 3#e>39?7Cl } (i = l, 2, • • n) fc^tfJfc 
§ Uf>y^Si6i) „ ^m^mMB I0 4li, 

MfeL (TsT-VZfS 16 2), 

j=n— 1<Z>£:^, y j = 1 j+1 X d j+1 mod p 
j * n- 1 
[0 0 9 2] 
C»2 1] 

n-1 

Yj = | j + 1 X (dj + i — Z Cj + ii + 1 Xyi ) 

i = j + 1 

mod p 

[0 0 9 3] 

Ur'y^S16 3) „ 

1 0 4 tt, j=OT'^^»$:|!lSU j = 0 £ (* 

fy^Sl 64) , Iffibfeiyj ( j =0, 1, 2, • • • , n-1) 

vmmz o 3^mij-rs (x^^/^s 166) „ *nuK<Dm&\z U^y^S 

1 64) , j frib 1 £^cC (^r>y^S 165), Xf>y^S16 3A 

1. 3 fffJ¥*©9Pffi 

*e^#»au2 o 2(c£tt£ftis*tcovYTt&[Eir-£o 
( i ) xm^mrnm 1 o 2 tcfewstf« 

#>i7># j ©-ffiic^fLT, y (H3 icy*-? ? u -rv- hv>*TV?s 1 
1 3~s 1 1 9) PwrnmotiM-Alt, fc<D£oiztez> 0 

[0 0 9 4] 

i <Z> 1 M<Z>M(C*f L/T 
(a) Xf-y^S 1 1 8JC&VYT, j + l^k^n (k = j + 1, j +2, • 
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• n) IZMLX. a ik = a jjX a ik - a jjX a jk (Dft#$:-r-5o tot, 2 

m&mw.* (ri- (j + i) +1) = (n-j) mn?(DT*. tmAiz, 2x ( 

n - j ) XMul „ 

[0 0 9 5] 

(b) ^VZTS 118 tCfcV^, bj = a jjX b j - a jjX b j (DtfM^-t 
2>„ t£oT, 2®<Dmn*fio<DX\ 2Mul . 

-S119) F%©|fW*tt> 

(2X (n-j + 1 ) XMul) X (n- (j+1) +1) 
= 2 X ( n - j ) X ( n - j + 1 ) X Mul 

XtV^S 112~S12 0 1C&VNT, j tt, l~n- 1 ©ifflt'^ 

ftt^O"?, ^S^SISISl 0 2^®ftIiH 
[0 0 9 6] 
mi 2] 

Z 1 (2x (n-j) x (n-j + 1) ) Mul 

j = i 

= 2MulxE 1 j ( j + 1 ) 

j = i 

= 2Mulx (Z j 2 +Z j ) 

j=i j=i 

= 2Mulx (1 /6 x n (n- 1 ) (2n-1) 

+ 1/2x n (n-D) 
= 2Mul.x 1 /6 x n (n-1) (2n-1+3) 
= 1 /3Mulx n (n-1 ) (2 n + 2) 
= 2/3 x n (n - 1 ) (n + 1 ) Mul 

[0 0 9 7] 



4 6 
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(2) 5£tc«»»1 0 3JCfctt*fr!HI 

(a) s x ~ s n _ 3 %.Z$t n Z^toZtilsbizmntf. n- 2EU&H*e&*0>T? 
, (n - 2) Mul 

(b) t n _j t=.$>\Z. 1 SOT, Mul 

( c ) s n 21 t n _ 2 , s n-1 £ t n _ 3 , • • • , s 4 ii t g ^^to-S £#>tc 
3H»*«, 2X (n-3) H&gTf&S©-??, 2X (n-3) XMul 

(d) t a £##>5&#)IC 1 HOSfcJftfi&gTf&S©"*?, Mul 

(e) t &#«>-Sfc«>JC 1 0©lflKt^i&5l'T?**<Z)'T?, Mul 

(f) u=l/t mod p £;£#)5£:#){C, 1 ®05fi7C?R£#&3S , T?&<5 
tf)Tr, Inv 

(g) Ij =uXtj mod p (i = l, 2, .... n) 
#)IC, n@©*»j&«<MT*&5<Z>'T*, nXMul 

( (n-2) +1+2 (n-3) + l + l+n) X Mul + Inv 
= (4n-5) XMul+Inv 

( 3 ) ^m^mnm 1 o 4 iz&vztmm 
3~si65) ©ffiaoffMSBatts. 

[0 0 9 8] 

j=n— l(Z)i:^, yj = I j +1 X d j +1 mod p 
j * n- 1 £>t%. 
[0 0 9 9] 
[»2 3] 

n-1 

yj = I j + i x (d j + i — £ cj + ii + iXy; ; 

i - j + 1 

mod p 

[0 10 0] 

©tuc&fT^fcfctc. moil (3^2311 go £ (n- (j + i) +i) m<D 

4 7 ffi$E# 2000-3049549 
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ffJMtt (n-j + l)XMul 
l~n(Z)|giT«tS0t, 1 0 4 £#©#f-Ht 

[0101] . 
[»24] 

Z (n- j + 1 ) xMul 

j = i 

= Z j xMul 

j = i 

= 1 /I X n (n+ 1 ) XMul 

[0 10 2] 
(4) £ftftf 

t£#0!l3 fcWflHC, ilp = 31, £fifc#^5£f (g) = g 5 - 2, GF (q 
) tf>^x = 5 a 4 + 29 a 3 + 6 a 2 +19ct+17 at&^fSaStt, t£ 

*M3i:IISI, EI 6 (a) {C^iolCfcSc 
[0103] 



a 21 = 


0 










a 22 = 


17X1 


7-19X10=6 


m o 


d 


3 1 


a 23 = 


17X1 


0-19X27=29 


m o 


d 


3 1 


a 24 = 


17X2 


7-19X12=14 


m o 


d 


3 1 


a 25 = 


17X1 


2-19X7=9 


m o 


d 


3 1 


b 2 = 


17X0 


-19X1 = 12 


m o 


d 


3 1 


J = 1 


(i = 2) 












6 (b) fC^fJ: ? JC 






3T% 



T% «»*T#J4 1 1 <Z>1#| 



4 8 
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[0104] 

j = i o)^mmr^ mttM&it* 0 6 (c) kb? £oizftz>, 

3 T% #»ff 4 2 1 © 1 n 3 f?~ 5 ff<Df&ftW 0 t^oT^S, 
7£lC, j = 2 ©&JI»TflL ^St^S^tt, 06 (d) iC^1"J:e){C^S, 

«3Rff^J4 s i<2 2#m?~5?fcDj&##o £fcoT^s„ 
&{c, j = 3 ©&Ji»7tfe, 3t:s£:£g5£tt, 06 (e) izm-r^oic^a. 

£ T% «»ff 4 4 1 © 3 #f 4 *r~ 5 ff<Df&&ifi O^^oT^S. 
[0 10 5] 

j=4©^a^T^, atsi^e^tt, 06 en fc^t-j^tc&s, 



s l 


= X mg = 1 


7X6 = 


9 


mod 




3 


1 






s 2 


= s ^ X nig = 9 


X 1 


7 = 


2 9 


m o 


d 




3 


1 




*5 


= s g X = 2 


9X6 = 


1 9 


m o 


d 




3 


1 




*4 


= s 2 X nig = 2 


9X30 


= 2 


m o 


d 




3 


1 




s 5 


= m 4 X m 5 =6 


X 3 


0 = 


2 5 


m o 


d 




3 


1 






t 3 = s l Xs 5 


= 9X2 


5 = 


8 mo 


d 




3 


1 


s 4 


= m 3 X s 5 = 1 


7X25 


= 2 


2 mo 


d 




3 


1 




t g =m i X s ^ 


= 1 


7X22 


= 2 


m o 


d 




3 1 




= nig X s ^ = 6 


X 2 


2 = 


8 


mod 




3 


1 






t = 


m l X t 1 = 1 7 


X 8 


= 1 


2 


mod 




3 


1 






u = 


1 / t = 1 / 1 2 


= 1 


3 


m o 


d 3 


1 






. ) 






















J l 


=uXt j =13 


X 8 


= 1 


1 


mod 




3 


i 






I 2 


= u X t 2 =13 


X 2 


= 2 


6 


mod 




3 


i 






I 3 


= u X t 3 =13 


X 8 


= 1 


1 


mod 




3 


i 






I A 


= u X t 4 =13 


X 2 


= 2 


6 


mod 




3 


i 






J 5 


= u X t 5 =13 


X 1 


9 = 


3 0 


m o 


d 




3 


1 
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y 4 ~ 1 5 Xd 5 = 30X2 = 29 mod 31 
y 3 = I 4 X (d 4 - c 45 x y 4 ) 

= 26X (28-2X29) = 26 mod 31 
y 2 =I 3 X (d 3 -c 34 Xy 3 -c 35 Xy 4 ) 

= 1 IX (1-6X26-11X29) = 25 mod 31 

7l =I 2 X (d 2 ~ c 23 Xy 2 ~ c 24 Xy 3 _c 25 Xy 4 } 
= 26X (12-29X25-14X26-9X29) 

=25 mod 31 

y 0 =I X X (dj -c 12 x yi -c 13 Xy 2 -c 14 Xy 3 -c 15 Xy 4 ) 

= 1 1 X ( 1 - 1 0 X 2 5 - 2 7 X 2 5 - 1 2 X 2 6 - 7 X 2 9 ) 

=12 mod 3 1 

(5) j3m3%&M®2 o 2£mc&\i2>tmA 
tot, jjm&,&M®2 o 2±mz&v2>$mm*. 

2/3Xn(n-l) ( n + 1 ) Mul 
+ (4 n - 5 ) XMul + Inv 
+ l/2Xn (n+1) XMul 

= 1 /6 (4 n 3 + 3 n 2 + 2 3 n - 3 0) Mul + Inv 

n= 5, | q | =160 (| q | ttqCtf y ht-<X) — B 

W^Itlittt Inv = 4 0Mult^5tt5i:, #g5»#j?g|5 2 0 2 ICfctf 
£ftH*te> 1 5 0 XMulT'&So 
[0 10 6] 

rtf>J:e>ic, *»W©*j|i^;#»SlJ2 o 2iz iSftMte, 

^«>-£;t.e>;rifc^l8#GF (p) «#GF (q) _ttf>^ x I 

o 

(6) 1MM 
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[0 10 7] 



= 9.31- 



P = 2 



1 > q = p 



n=5, £f&#5C5£f (g) = g° - g - 8 



— 2 3 4 

F (q) (£>7t;x = Xq + x^ Xa + Xg X a + x g Xa + x^ Xa 

[0 10 8] 
[ffc2 5] 



8x2 

X2+8X3 
X3+8X4 
X0+X4 

Xi 



r Xo 


8x4 


8x3 


X1 


X0+X4 


X3+8X4 


Xz 


X1 


X0+X4 


X3 


X2 


Xi 


X4 


X3 


X 2 



8x1 1 




r Yo ' 




r 1 i 


X1+8X2 




yi 




0 


X2+8X3 

X3+8X4 








0 




ya 




0 


X0+X4 




L y4 J 




L 0 J 



[0 10 9] 



m?, p. x 



0 * 



x 4 * y 0 " 



, y 4 tt, ^ 4^*1 3 1 bfy 



2. 1 SJM 

*S^##ap 202 ©^gaSas&as 1 0 2 <z>ssg«i: btc^i^Iii 1 0 
[0 1 1 03 

t&SB^l«»[»tC^*tiSffl^feoT, $Hf^g^^)0T*^ 



5 1 
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[0111] 

t&iBiffasaiifteicfcv^ ^s^msisi 0 2ait t&fBfcNfc^gssicfc^T 

[0 112] 

#@5«mgisi o 2 aoi&f^tc^v^T, miK^-tyu-^-^- v&m^xm 

W-t&o H7 {C5t-r 7 n-^^r- Mi, H3O7a-f^-h07f*;^Si l 
8{CfS3.T, ^f^S118a~S118c^tf„ 
J^TtC, 7.7- V 7 S 118 a~S 118 c {Co V\T^^~r-5 0 ffitf)X^y 

[0 113] 

*S^J5iaPl 0 2alt 7s*rV?\ 1 8 alCfcV>T, j^k^n^Sk (k 
= j, j + 1, • • •, n) {C^fbT, 
[0114] 
mz 6] 

h k =TT a mi (a kj R&<) 



[0 115] 

^lSWl0 2aH *-ry :7l 1 8 b IC&V^> j+l^k^n 
&5k (k = j + l, j+2, • • n) fC*fUT, 




5 2 
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[0 116] 

#jg5££&9S 1 0 2 a ^1 1 8 c (CfcV^, 

a jj= 0 £ U 

j+l^k^n&^k (k = j + l, j+2, • • n) &C*fLT, 
a ik =h i Xa ik~~ w k Stfcfflk, 

b j =hj x b j - e &#m-r^„ 





[0117] 














«IC *»p = 3 1 




(g) = g - 2, 


GF (q 


) CDtC x = 5 a 


4 + 2 9 a 3 + 6 a 


2 + 1 9 a 


+ 


1 


i > _ M -i r r r - r - -t*»- 

7 tt5. MiLfiM 




mm 3 




0 8 (a) iZB~? £?iZ&Z> 0 










j = 


1 <Z>££, 












s l 


= a n X 


a 21 = 17X19 = 


1 3 mo 






3 1 




s 2 


= s 1 X 


a 31 =l 3X6=1 


6 mod 




3 


1 




h 5 


= s 2 X 


a 41 = 1 6X29 = 


3 0 mo 


d 




3 1 




h 4 


= S 2 X 


a 51 = 1 6X5=1 


8 mod 




3 


1 




s 5 


= a 41 X 


3. ^ ^— 2 9x5 ~~ 2 


1 mod 




3 


1 




h 3 


= s 1 X 


s 5 =13X21 = 


2 5 mo 


d 




3 1 




s 4 


= a 31 X 


s 5 =6X21 = 2 


mod 


3 


1 






h 2 


= a n X 


s 4 =1 7X2 = 3 


mod 


3 


1 






h l 


= a 21 X 


s 4 =19X2 = 7 


mod 


3 


1 




















w 2 


= h x X 


a 12 = 7X10 = 8 


mod 


3 


1 






w 3 


= h : X 


a 13 = 7X27 = 3 


mod 


3 


1 






w 4 


= h x X 


a 14 = 7X12 = 22 mod 




3 


1 




w 5 


= h x X 


a 15 = 7X7 = 1 8 


mod 


3 


1 






e 


= h 1 Xb 1 = 7X1=7 


mod 3 


1 
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[0 118] 
i = 2 ( j = 1 ) (D£g 

a 21 =0 



a 22 = h 2 


x a 22 - 


w 2 = 


3X1 


7 




8=1 


2 mod 3 1 


a 23 = h 2 


X a 23~~ 


w 3 = 


3X1 


0 




3 = 2 


7 mod 31 


a 24 = h 2 


X a 24 - 


w 4 = 


3X2 


7 




2 2 = 


2 8 mod 31 


a 25 = h 2 


X a 25~ 


w 5 = 


3X1 


2 




18 = 


18 mod 31 


b 2 =h 2 


xb 2 - 


e = 


3X0 




7 


= 24 


mod 31 


r<2 J: ? IC 


> ±MV> 






m 









ffll?£ l 

m<D&ftz><DT% it#*#^&<&£ o (mi <z>hm£j»t*&, mn^2.mn^> 

o ) 

re>LT, 0 8 (b) lC^-r3t^^^^#^tl^c im2fi(Df&fr 
[0 119] 

j = i <z>*!i3i,1$T^ 08 (c) ic^t-g^s^^^s. 

, 1 m 3 fr~ 5 0T'fe§. 

s 1 =a 22 Xa 32 =12 X2 = 24 mod 31 
h 5 =s 1 Xa 42 = 24 X 7=13 mod 31 
h 4 =SjXa 52 = 24 X 25 = 1 1 mod 31 

s 4 =a 42 Xa 52 =7X25 = 2 ° mod 31 
h 3 =a 22 x s 4 =12X20 = 23 mod 3 1 

h 2 = a 32 Xs 4 = 2X20 = 9 mod 31 



w 3 


= h 2 


X a 23 = 


9X27 


= 26 


m o 


d 




3 


1 


w 4 


= h 2 


X a 24 = 


9X28 


= 4 


mod 




3 


1 




w 5 


= h 2 


X a 25 = 


9X18 


= 7 


mod 




3 


1 




e 


= h 2 


xb 2 = 


9X24 


= 30 


m o 


d 




3 


1 



5 4 
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[0 12 0] 
, 2 #J 3 5 ft<D&&ifi 0tfe5 o 

r^(c, j = 3 

h 5 = a 3g X a 43 = 8 X 1 4 = 1 9 m o d 3 1 

h 4 = a 33 X a 53 = 8 X 1 2 = 3 mod 3 1 
h 3 = a 4g X a 53 = 1 4 X 1 2 = 1 3 mod 3 1 

w 4 = h 3 X a 34 = 1 3 X 1 = 1 3 mod 31 

w 5 =h 3 Xa 35 =1 3 X 7 = 29 mod 31 
e =h 3 Xb 3 = 1 3 X 2 6 = 2 8 mod 31 

shirrs. 

[0121] 

#ac j = 30D«ia»T«, as (e) KB-?mttm.3%tfm*>nz> 0 

, 3^J4^f-5^(7)^^01?$>^ o 

^CtC, j =4<Dt% 

hg=a 44 =16 mod 31 

h 4 =ag 4 =14 mod 31 
&3*ffiU 

w 5 = h 4 X a 45 = 1 4 X 2 6 = 2 3 mod 31 
e =h 4 Xb 4 =14X23 = 1 2 mod 31 

[0122] 

j=4(D&mmT%k. as (f) \zm-tmttm&ififte>ti&. 

s 1 =m 1 Xm 2 =17X12=18 mod 31 
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s 


2 


= s ^ X nig = 


18X8=20 




mod 




3 


1 




t 


5 


= s g X = 


2 0X1 6=1 


0 


m o 


d 




3 


1 


t 


4 


= s 2 Xm 5 = 


2 0X22=6 




mod 




3 


1 




s 


5 


= m 4 X = 


1 6X22=1 


1 


m o 


d 




3 


1 




t 


3 = s 1 X s 5 


=18X11= 


1 


2 mo 


d 




3 


s 


4 


= m 3 X s 5 = 


8X11=26 




mod 




3 


1 






t 


2 = m i x s 4 


=17X26= 


8 


m o 


d 




3 


1 


t 


1 


= m 2 X s ^ = 


12X26=2 




mod 




3 


1 




t 




m l X 1 1 = 1 


7X2=3 mo 


d 3 


1 








u 




1 / t = 1 / 3 


=21 mod 




3 1 










£ 


>i-«- > 

$t 






o 












[0123] 
















I 


1 


=uXt| =2 


1X2 = 1 1 


mod 


3 


1 






I 


2 


= u X t 2 =2 


1X8=13 


mod 


3 


1 






I 


3 


= u X t 3 =2 


1X12=4 


mod 


3 


1 






I 


4 


= u X t 4 =2 


1X6=2 mo 


d 3 


1 








I 


5 


= u X t 5 =2 


1X10=24 




mod 




3 


1 





[0124] 

y 4 = 1 5 Xd 5 = 24xl 8 = 29. mod 31 
y 3 =I 4 X(d 4 -c 42 Xy 4 ) 

= 2X (23-26X29) = 26 mod 31 
y 2 =I 3 X (d 3 -c 34 Xy 3 -c 35 Xy 4 ) 

= 4 X (2 6 - 1 X 2 6 - 7 X 2 9) = 2 5 mod 31 
y x =I 2 X (d 2 -c 23 Xy 2 -c 24 Xy 3 -c 25 Xy 4 ) 

=13X (24-27X25-28X26-18X2 9) 

=25 mod 31 
y Q =I X X (d x -c 12 x yi -c 13 Xy 2 ~c 14 Xy 3 -c 15 Xy 4 ) 



2000-3049549 



#2000-140886 



= 1 IX (1-10X25-27X25-12X26-7X29) 
=12 mod 31 
ttm&&»B 1 0 2 aCDftJIMWMf) 

1 l 3 -^f'V^S l l 9) ©fMti&EatjS- 
[0125] 

X-ry 118a JCfcV^, h k (k = j , j + 1 , • • • , n) 
£#)IC, (3X (n-j + 1) - 6) liI(DiIMMT'fe§©t% ftlf*li, ( 
3X (n-j + 1) -6) XMul T*2b& 0 
*-7^y :/S 118 w k (k = j + 1, j + 2, • • n) he 

#>iC, (n- (j + 1) +1 + 1) m<Z>mWtf<&^T*$>&(DX*, If 
3¥*J£, (n-j + 1) XMul T*&<5„ 
[0 12 6] 

^fy^Sl 1 8ciC^3^T, i © 1 m<DWZftVT. 

(a) j+l^k^n (k=j + l. j+2, • • n) ICoVnT, a ik 
= hj Xa ik -w k 0ttl&t^ 100115: (n- (j + 1) +1) = (n 
-j) mft?(DT*. IfSitt (n-j) XMul T*&£„ 

(b) bj = h i Xbj - e £>ftHL£1-£ 0 1 EfO^H&ff^ £>T% ItH 
MtelMul T*&£„ 

[0 12 7] 

j + i~n©*gH-e3gfls-r*©T?, ;i/-^w©st^*ii, 

( (n-j+1 ) XMul) X (n- (j + 1) +1) 
= (n-j) X (n-j + 1) XMul 
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